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1 MACHOPT NPOI'PAMMBI YYEFHOM JUCIUILIAHBI
EH.03 OCHOBbI MATEMATUYECKOMN OGPABOTKH
NHPOPMAILIMN

1.1 Ob6aacTh NPpUMEHEHUSI TPOTPAMMBI

[Iporpamma  y4yeOHOW  OUCHMIUIMHBI ~ SBJISETCS.  4YacThlO  OCHOBHOM
npodeccruoHanbHol o0pa3zoBaTeabHOM nporpammel B cooTBeTcTBHM ¢ PI'OC 1o
CHEIUATBHOCTH  CpeaHero  mnpodeccuoHalbHOTO  oOpazoanust  44.02.02
[IpenonaBanre B HadadbHBIX KJAaccax YTIYOJICHHOW IMOATOTOBKU YKPYITHCHHOU
rpynmnsl cienuainbHocTed 44.00.00 OOpa3oBaHue U MeIarorMueCKrue HayKH.

1.2 MecTo yuyeOHOM THUCHMIUIMHBI B CTPYKTYpe NPOrpaMmbl MOAr0TOBKH
CIeUAJMCTOB CPeHEro 3BeHa:

VYyeonas mucummivHa «EH.03 OcHoBbl MaTemaTudeckoil o0paboTKu
uHopMaIUU» M3ydaeTcss Kak JUCIMIUIMHA MAaTeMaTH4eCKoro M OOIIEero
€CTECTBEHHOHAYYHOT0 IMKJIA MPOTPaMMbl MOJATOTOBKH CIELHAINCTOB CPEIHETO
3BeHa (ITIICC3) mo cnenuanbHoct 44.02.02 IlpenogaBanue B HayaJdbHBIX
KJIaccax.

OcBoenuto mgucturuinabl «EH.03 OcHoBbl MaTeMaThyeckod oO0paboTKu
uH(MOpMAIUU» TPEAIECTBYET U3YUEHHUE CICAYIOMUX TUCIUIUIMH yueOHOTO IIaHa
[MMCC3: «EH.01 Marematuka» «EH.02 Wudopmatuka u wuHPOpMAIMOHHO-
KOMMYHUKAIIMOHHBIE ~ TEXHOJIOTUM B  MPO(ECCHOHATBHON  JEATCIBHOCTH.
W3yyeHue naHHOTO Y4eOHOro Kypca SBISI€TCA HEOOXOAMMOW OCHOBOW JIs
MOCJIEYIOUIEr0 U3YYEHUs! AUCLUILUIMH MPOQPECCHOHATBHOIO LUKJIA, a TaKXKe s
MPOXOXKJIEHUS Y4eOHOW U MPOW3BOACTBEHHOM NPAKTUK, MOATOTOBKH CTYJEHTOB
K TOCYJIapCTBEHHON UTOTOBOM aTTECTALIUH.

1.3 Henu u 327244 y4eOHOI TUCHUILTUHBI — TPeOOBaHHS K pe3y/ibTaTaM
OCBOCHUSA YU4eOHOM TMCIHUTIIUHBI:

Ilenv wu3yuenusa Oucuyuniunol — dbopMHpOBaHWE 3HAHUWA OCHOB
KJIACCUYECKUX METO/J0B MaTeMaTH4ecKol o0paboTku HH(POpPMALMH;, HABBIKOB
MPUMEHEHUsI MATEMATUYECKOTO amnmnapara oOpabOTKM JAHHBIX TEOPETHUYECKOro U
HKCIIEPUMEHTAJILHOTO HMCCJIEAOBAHMS TPHU pPEIICHUH NpodecCHOHANbHBIX 3a]1ay;
dbopMupOBaHUE MPEJICTABICHUS O COBPEMEHHBIX TEXHOJIOTHSX cOopa, 00paboTKH U
npeJcTaBiIeHUs HH(OpMaLIUK.

3aoauu OuCUUnNIUHDL:

— chopmupoBaTh CHUCTEMY 3HAHMAW W  YMEHHH, CBS3aHHBIX C
npecTaBiIeHUeM HH(OPMALIUU C TIOMOIIbIO MATEMAaTUYECKUX CPEJICTB;

— aKTyaJu3UpoOBaTh  MEXKIPEIMETHbIE  3HAHUS,  CIOCOOCTBYIOIIME
NOHUMAHUI0O OCOOEHHOCTEM TMpeacTaBieHHsT W 00paboTku  uHbOpMaAUU
CpeliCTBaMH MaTeMaTHKU;

— O03HAaKOMWTH CTYJEHTOB C OCHOBHBIMM MAaTEMaTHYECKUMHU MOJEIISIMU H
TUNUYHBIMU U1 COOTBETCTBYIOLIEH MpeAMeTHOM o0nacTh 3ajadyaMu  uX
UCITOJIb30BAHUS;



— chopMUpOBAaTh CHCTEMY MAaTEeMaTHYEeCKMX 3HAHWM ©  YMEHUH,
HEOOXOMUMBIX  JUIS ~ TIOHMMaHWs  OCHOB  TIpollecca  MaTeMaTHYeCKOTO
MOJICTTUPOBAHUS u CTaTHUCTUICCKOU 00paboTKu uHbOpMAaITUU B
npodecCUOHAILHON 00J1aCTH;

— 00ecTeunTh YCIOBUS JIJIsi aKTUBU3AIMHM MTO3HABATEILHON JEATEIbHOCTH
CTYJIEHTOB U ()OPMHUPOBAHUS Y HUX OIBITA MATEMAaTUYECKON NIEATCILHOCTH B XOC
pelmieHusl ~ TPUKIAIHBIX  3a7ad,  crenuduueckux  uisi  o0nacT WX
npoecCHOHANTEHOM eI TETbHOCTH;

— c(opmMupoBaTH HABBIKA CAMOCTOSITEILHOM JCSATEIHLHOCTH TIO OCBOCHHIO
COJIEpKaHUs TUCIUTUINHBI M (POPMHUPOBAHUIO HEOOXOTUMBIX KOMITETCHIIUH .

B pe3ynbTaTe u3ydeHus IUCUUILTAHBI 00y4YalomUics T0JKEeH

ymemo:

— OCYIIECTBJISITh MOUCK U OTOOP MH(OpMAIUHU, HEOOXOAUMOM ISl pelIeHUs
KOHKPETHOM 3a/1a4H;

— OCYHIECTBJISITH TEPEeBOJ HMH(POPMAIMU C $53bIKA, XaAPAKTEPHOTO IS
peIMETHON 00JIaCTH, HA MATEMaTUUYECKUH S3bIK;

— moadupaTh 3aJa4u JJI peau3aluy MOCTABICHHOW y4eOHO 11eH;

— ONpEACNATh BUJ MAaTEMAaTHUYCCKOW MOJACIN IS PEHICHUS MPAKTUIECKON
3a/a4H;

— HCMOJB30BaTh METOJ] MAaT€MaTHUYE€CKOTO MOJCIUPOBAHUS TPHU PEIICHUU
MPaKTUYECKUX 3aJlad B CIy4asX TMPUMEHEHUsI TMPOCTEHIINX MaTeMaTHUYeCKHX
MOJICIICH;

— WCTOJB30BaTh  OCHOBHBIE  METOJBI  CTAaTHCTHYECKOW  00pabOTKH
IKCIIEPUMEHTAIBHBIX JaHHBIX U aHATM3UPOBATh MOJYyYEHHBIE Pe3yIbTaThI,

3HAmMb:

— OCHOBHBIE CIOCOOBI MpECTaBleHUs HH(POPMAIUA C HCIOJIB30BAHHEM
MaTEeMaTUYECKUX CPEJICTB;

— OCHOBHBIE MaTeMaTHYECKHUE TOHATUS W METOJbl pelIeHus 0a30BBIX
MaTEeMaTUYECKUX 3aJ1a4, PACCMAaTPUBAEMbIX B paMKaX JUCIUTLINHBI;

— JTaIbl METO/Ia MAaTEMAaTHYECKOTO MOCITUPOBAHUS;

— cdepsl MPUMEHEHHS MPOCTEUIINX 0a30BBIX MAaTEMAaTHYECKHX MOJECH B
COOTBETCTBYIOIIEH NpodeccnoHaapHol 001acTH;

— KJIACCHUYECKHE METObI MAaTEMAaTHICCKON CTaTUCTUKH, UCTIOIb3YEMBIC TTPU
00paboTKe pe3yIbTaTOB IKCIIEPUMEHTOB B TEIarOTHUKE.

Pe3ynbTraToM M3y4eHHs] NUCLMIUIMHBI SBJISETCSA OBJaJeHHE 00YYaroIUMUCS
obouumu (OK) u npodeccuonansubivu (I11K) komnereHmsMu

0Owue KomMnemeHyuu:

OK 2 opranuzoBbIBaTh COOCTBEHHYIO JEATECIHHOCTh, OMPEACNISTh METOJIbI
peteHust npodeccuoHalbHbIX 3a7a4, OLIEHUBATH X d(PPEKTUBHOCTh U KAYECTBO;

OK 4 ocymiecTBisITh MOUCK, aHATU3 U OLIEHKY MH(POpMaLUU, HEOOXO0AUMOU
JUIsl IOCTAHOBKU W pelleHHs] NMpodecCHOHANBHBIX 3a7ad, MPOoPEecCHOHATBHOIO U
JUYHOCTHOTO PAa3BUTHA,



OK 5 wucnonb3oBath HH(POPMALIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTUHU
JUTSI COBEPIIICHCTBOBAHUS MPOPECCUOHAIBHOMN JESTEIBHOCTH;

OK 6 paboraTh B KOJJIEKTUBE M KOMAaHJE, B3aUMOJECHCTBOBATH C
PYKOBOJICTBOM, KOJUIETAMH U COLIMAIbHBIMU NTAPTHEPAMU;

npogheccuonanbHvle KOMHEMeHYUU:

IIK 1.1 onpenensiTh LeM U 3a7a4M, IJIAHUPOBATH YPOK;

IIK 1.2 npoBOaUTH YpOKH,

[TV 2.1 ompenensiTe LEAH U 3aa4d BHEYPOUHOH JIEATEIHHOCTH U OOIIEHUS,
IJIAHUPOBATH BHEYPOUHBIE 3aHATHS;

IIK 2.2 npoBOAUTE BHEYPOUHBIE 3aHATHS;

I1K 4.2 co3naBaTh B KaOMHETE MPEIMETHO-PA3BUBAIOLIYIO CPELY.

1.4 PexomeHayeMoOe KOJHMYECTBO 4YacOB HAa OCBOEHHE INPOrpamMMbl
Y4eOHOM TUCUMIIJIMHBI:

MaKCHUMaJIbHOW y4eOHOM Harpy3ku oOyuatroiierocsi 66 4acoB, B TOM YHCIIE:

— 00s13aTeNIbHON ayIUTOPHOM y4eOHOM Harpy3ku oOyuarorierocs: 44 4acos,

— CaMOCTOATEIBHOM paboThl 00yYarONIerocs 22 4acos.

2 CTPYKTYPA U COJIEP’KAHUE YYEBHOHN JUCIHUILJIAHBI

2.1 O0bem yueOHOi JUCIHHUIIMHBI U BHAbI y4e0HOH padoThl

Bup yueOHoI padoThI Oovem uacos
MaxkcumanbHasi ydeOHas HArpy3Ka (Bcero) 66
Oo0s13aTesibHAs Ay IMTOPHAS YueOHAasi HAarpy3Ka (Bcero) 44
B TOM YHCJIE:
TEOPETUYECKOE 00yUeHHE (JICKIUH) 22
71ab0paTOpHBIC 3aHATHUS —
MPAKTUYECKUE 3aHATHS 22

KOHTPOJIbHBIE pa0OThI —

KypcoBas paboTa (poekr) (ne npedycmompeno) —

CamocrosiTesibHas padoTa o0yuaruerocsi (Bcero) 22

B TOM 4HCJIC:.

caMOCTOSITeNIbHAas paboTa Haa KypcoBOW paboTOil (MPOEKTOM) —
(ne npedycmompeno)

1. Co3nanue Tabiuil, TUarpaMmm

2. Iloctpoenue pyHKuUN

3. CamocrosTenbHOE pelieHue 3a1a4, GyHKIHii
4. Craructuueckas o0paboTka HHpopMaluu

W O N

Wroropas arrecranus B hopMme 3auema




2.2 TemaTu4ecKuii IJ1aH U cofep:xanue ydyeoHoi nucuuminabl «EH.03 OcHoBbI MaTeMaTHYeCKO 00padoTKHU

uHpopManu»
HanmenoBanme Conep:xanue yueOHOro MaTepuasa, JJadoparopubie padoThl M NPAKTHYECKUE 3aHATHS, Oo6bem YpoBenn
pa3iesioB U TeM caMoCTosiTeIbHAas padoTa o0yuyarommxcsi, KypcoBasi padora (IpoeKT) (eciu npedycmompersl) 4acoB OCBOCHMS
1 2 3 4
Tema 1 Copep:xanue yueOHOro MaTepuana 4
Beenenue. 1. MaTtemaruka u ee pojib B COBpEMEHHOM MUDE. 1
MaremaTnyeckune 2. Nadopmanus (BUIBL, CBOWCTBA) U HHPOPMAITMOHHOE OOIIECTBO. 1
cpeacTBa 3. Hcnonp30BaHNe MaTEMAaTHIECKOTO S3bIKA JJIS 3aIHCH U 00pabOTKH HH(POPMAIIHH. 1
NPEACTABJICHUS 4. MaremaTtr4ecKue CpeICTBa MpeCTaBIeHUs HHPOpMaIIMK B BUJI€ 3HAKOBBIX HH(POPMAIIMOHHBIX 2
uHpopManuu Mozenet (hopmybl, TaOIHIIbI, TPAPUKH)
[IpakTuueckoe 3anarue «MarteMaTudecKkre CpeCcTBa MPeICTaBICHUS HHPOPMALIUID)
CamocrosiTenbHas pabora: u3ydeHue ocHOB padbotel ¢ MS Excel 2
Tema 2 Copep:xanue yueOHOT0o MaTepuana 6
DJIeMEHThI TEOPUH 1. MuoxectBa. [ToHsATHE U BUIBI MHOXECTB 1
MHOXKECTB 2. TToagmHaOkecTBO. OCHOBHBIC YHCIIOBBIE MHOYXKECTBA. 1
3. Onepanuu HaJ MHOKECTBAMHU. 2
4. lnarpammsl Diinepa — BenHa, TaOauIIbl BXOXKIECHUS 3JIEMEHTOB, KOOPAMHATHAS TIOCKOCTb 2
5. TeopeTHKO-MHOKECTBEHHBIE OCHOBBI MAaTEMAaTUYECKON 00paboTku nHpOopMauu 1
6. @opmyia BKIIOYEHHUI U NCKIIOUEHUI 1
7. JlexapToBo npousBeaeHre MHOKecTB. CooTBeTCTBUA. brHapHbIE OTHOIIEHHUS U UX CBOMCTBA. 9
OTtobpaxxenus
[TpakTuueckoe 3anstue «J/leficTBus ¢ MHOKeCcTBaMmY; «Jluarpammel Diinepa—Bennay; «/lekapToBo 3
MIPOU3BEICHNE MHOKECTB)»
CamocrosrtenbHas paborta: Co3manue TaOIHUIIBI M BBIMONHEHHE pacueToB B MS Excel 3
Tema 3 Coneprxanne yueOHOTO MaTepraa 6
JuemeHThl Teopun | 1. TTonstue rpada 1
rpagos 2. CnocoOsI 3a1anust rpagoB 1




HaunmenoBanue
pa3iesioB U TeM

Coaeprxanue yueOHOro MaTepuasa, JabopaTtopHbie padoThI U NPAKTHYECKUE 3AHATHS,
CaMOCTOsITe/IbHAsL padoTa o0yualuumxcs, KypcoBasi padora (PoeKT) (eciu npedycmompersl)

Oo0Lem
4acoB

YpoBeHb
O0CBOEHUS

3. Omnepauuu Hax rpadamu

4. Nzomopdusm rpador

5. MapuipyThl, IIUKJIbI B HEOPUEHTHUPOBAHHOM Ipade

6 . [lyTu, KOHTYpBI B ODUEHTHPOBAHHOM Tpade

7. CBs13HOCTH rpada

8. [epeBss, ec

9. B3Bemennble rpadsl

10. DitnepoBbl U raMUIBTOHOBBI TpadbI.

2

2
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[Ipaktruyeckoe 3anstue «Onepanuu Haj rpadamim

CamocrositenbHas padora: Iloctpoenue nuarpamm B MS Excel

Tema 4
OcHOBHBIE 3aKOHBI
MaTeMaTHYeCKOH
JIOTHKH

Copep:xanue yueOHOro MaTepuana

1. BrickaseiBanus. JIoruka BeICKa3bIBaHMI

2. OCHOBHBIE JIOTUYECKHE OIIcpanunu. Ta6JII/ILIBI HUCTHHHOCTH

3. Jlornueckue Gpopmybl

4. TaBTosOrMs U NPOTHUBOpeUHEe. PAaBHOCHIIBHOCTH BBICKA3bIBAHUMN

5. OcHOBHBIE 3aKOHEBI anre6pbl JIOTHUKH

6. CoBepllieHHbIE HOpMaJIbHbIE (HOPMBI

7. HpI/IMCpH peUiCHUs JIOTUUCCKUX 3a/1aq

NININ PPN

HpaKTqucxoe 3aHsATHE «Jlormueckue onepannumn»
HpaKTqucxoe 3aHsaTue «CocTaBlIcHHUE Ta6J'II/II_I HUCTUHHOCTH»
HpaKTqucxoe 3aHsATHE «PellleHus JTOTHYECKUX 3a0auy

CamocrositenbHas padbora: nmorndyeckue pynkiuu B MS Excel

Tema S
IHousitne pyHKuMiA

Conepxkanue yaeOHOro MaTepHaia

1. OcHoBHbIE cTIOCOOBI 3a/1aHus QYHKIIUU

2. OcHOBHBIE CBOMCTBA (DYHKIIMH

[TpakTryeckoe 3ansaTue «3agaHue QyHKIUN»




HanmeHoBaHue Coaeprxanue yueOHOro MaTepuasa, JabopaTtopHbie padoThI U NPAKTHYECKUE 3AHATHS, O0bem Yposennb
pa3esioB U TeM caMoCTosiTeIbHAas padoTa o0yuyaommxcs, KypcoBasi padora (IpoeKT) (eciu npedycmompernl) 4acoB O0CBOEHUS
CamocrostenbHas pabora: [loctpoenue gpynkuuii B MS Excel 2
Tema 6 Copepxxanne yaeOHOT0 MaTepuana 4
DJIeMEeHTBI
1. OcHoBHBIE OmnpesieNeHus U paBuaa KOMOMHATOPUKU 1
KOMOMHATOPHKH. =
2. Coenunenusi 6e3 TOBTOPEHUH 2
KomOunaTopHbie
METOIBI 06paBoTKH 3. CoeniHEHUS C IOBTOPCHUSIMH 2
HHpopMaUH [IpakTueckoe 3anatue «Perenue 3a1a4 no oCHOBHBIM (hopMynamM KOMOMHATOPUKK» 2
CamocrosTenbHas pabota: Pemenne komObuHatopHbix 3a1a4 B MS Excel 2
Tema 7 Copepxanne yaeOHOT0 MaTepuaa 8
OcHOBHBIC IOHATHSA 1. CoOrITHE KaK pe3yibTaT UCHBITaHU 1
TEOPHH BEPOSITHOCTEH | 2. CTaTHCTHYECKOE U KITACCHYECKOE OIPEICIICHUE BEPOSTHOCTH 1
3. OcHOBHBIE TEOPEMBI TEOPHH BEPOSITHOCTEM 1
4. ®opmyna noaHoi BepositHocTH. Popmyna baiieca 2
5. Cxema pernieHus 3a/1a4 M0 TEOPUU BEPOSTHOCTEN 2
6.Pemenue 3a1au mo TeOpUM BEPOSTHOCTEH C MOMOIIBIO rpadoB 2
[IpakTuueckoe 3anatue «OmnpeneneHne BEpOSITHOCTH
[IpakTnueckoe 3anatTue «CrnokeHHE U BRIYUTAHHE BEPOSITHOCTE 4
[IpakTuueckoe 3anatue «OmnpeneneHne BEpOSITHOCTEHN ¢ MOMOIIBI0 TpadoB»
CamocrosTenbHas padbota: Pemenue BeposiTHOCTHBIX 3a1au B MS Excel 4
Tema 8 Coneprxanne yueOHOT0 MaTepuasa 6
MaremaTn4eckas 1. OcHOBHBIE OHATHS MATEMATUYECKON CTaTUCTUKU 1
CTATHCTHKA 2. IIpoGaeMbl U3MepeHUs U BUJIBI LKA 1
3. OnucaTenbHble CTATUCTUKU 2
4. PanTOBBIC KOPPEISALNHA U B3aUMOCBS3HU B TIEJJarOTHIECKUX IKCIIEPUMEHTaX. 2




HaunmenoBanue

Coaeprxanue yueOHOro MaTepuasa, JabopaTtopHbie padoThI U NPAKTHYECKUE 3AHATHS, O0bem Yposennb
pa3aesioB U TeM CaMOCTOsITe/IbHAsL padoTa o0yualuumxcs, KypcoBasi padora (PoeKT) (eciu npedycmompersl) 4acoB O0CBOEHUS
[IpakTuueckoe 3anATHe « PelieHne TUMOBBIX 3a7a4 MO MaT CTATHUCTUKE)
[IpakTnueckoe 3anaTue «BpIOOpKa U CTATUCTUYECKUE OLIEHKU paclpeiesieHus] BEpOSATHOCTE» 3
[IpakTuueckoe 3anarue «OnpeneneHue K03PPUIEHTa PAHTOBOM KOPPEIISALIII)
CamocrosarenbHas padora: Ctaructuueckas oopadorka nadopmaruu B MS Excel 3
Bcero 66

Jl1 XapakTepUCTUKH YPOBHS OCBOCHMsI yUeOHOI0 MaTepualla UCIOJIb3YIOTCS CIeyIoIue 0003HaueHNU:

1. — o3HaKOMUTENBHBIH (Y3HaBaHUE paHEee U3YUYEHHBIX OOBEKTOB, CBOWCTRB);

2. — penpOAYKTHUBHBIHN (BBITIOIHEHUE IEATEIFHOCTH 110 00pa3Ily, HHCTPYKIIUHU HJIH ITOJT PYKOBOJCTBOM);

3. — IPOAYKTHBHBIH (IUTAHUPOBAHUE U CAMOCTOSITEIBHOE BBIIIOJHEHHE IEATEIIbHOCTH, pellieHHe IPOOIEeMHBIX 3a1ay).




2.3 UnTtepakTUBHBbIE (OPMBI 3aHATHIA

Bun NnaTepakTuBHas
Ne mi/m Tema 3ansTus P
3aHATHUS dbopma
1.2 MatemMaTHuuecKrue CpeCTBa MPEICTaBICHUS 1 WNuTepakTuBHOE
WH()OpMAIIHH. BBICTYIUICHUE
5.4 MaremaTuuecKue CpeJcTBa MpeaCTaBICHUS 113 Pabota B rpynmax
nHpopMarun
JI NHTepakTuBHOE
5-6 |DneMeHTHI TEOpUN MHOXKECTB
BBICTYIUICHUE
7-8 |lleiicTBUS ¢ MHOXKECTBAMU 113 Pabota B rpynmax
. JI NHTrepakTuBHOE
9-10 |OcHOBHBIE 3aKOHBI MATEMATHICCKOMN JIOTHKU
BBICTYIUICHHC
11-12 Jloruyeckue ornepanuu 113 PaGora B rpynmax
13-14 |3apanue GpyHKIMN 113 Pabora B rpynnax
15-16 |OcHOBHBIC TTOHATHS TEOPHH BEPOSATHOCTEH JI bunapnas nexus
113 Pabota B rpynmnax
17-18 |Cnoxenune, yMHOKEHHE BEPOSITHOCTEH COOBITHIA Py
Juckyccus
J NutepakTuBHOE
19-20 MareMaTuveckasi CTaTUCTUKA P
BBICTYIUICHHC
. 113 PaGora B rpynmax
21-22 |Cxema pemieHus 3a/1a4 10 TEOPUH BEPOSITHOCTEH
Juckyccus

3. YCJIOBUSA PEAJIN3AIIMY YYEBHOM JUCIIUTLIIVHBI
3.1 TpeboBanuss K MHMHMMAJIbHOMY MAaTePUATbHO-TEXHUYECKOMY
o0ecre4yeHu1o
Jnst peanuzanmu nporpammbl  yueOHo# aucruiuimabsl «EH.03  OcHoBBI
MaTeMaTu4ecKor o0paboTku uHbOpMAITUN) MTPETYCMOTPEH KaOUHET MaTEMaTHKH,
OCHAILIEHHBIN CIEYIOUIUM 000PY10OBaHUEM:
— aBTOMAaTH3MpOBaHHOE paboyee MECTO TMpenojaBaTedsi B  COCTaBe
(mepcoHanbHBIA KOMIBIOTEP, MPOEKTOP, MHTEPAKTUBHAS 10CKA);
— KOJIOHKH;
— MEJIOBAasl yYEHUYECKas JOCKa.
U y4eOHO-HAarJIs,IHBIM TOcOOHeM:
— Ipe3eHTaIUH.
3.2 UndopmanuonHoe odecrnevyenue 00yaeHust
Ilepeuenb pexoMeHayeMbIX Yy4eOHbIX u3aanuii, HTepHeT-pecypcos,
JAOIOJHUTEJbHOM JIUTEPaTyPbI

OcHOBHBIE HCTOYHHKH
1. T'moroBa, M. FO. MaremaTtuueckasi 00paboTka uHpopmaium : yueOHUK U
npaktukym st CIIO / M. 0. T'moroBa, E. A. CamoxBaioBa. — MockBa
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WznarensctBo  FOpaiit, 2019. - 347 c¢. — URL : https:/biblio-
online.ru/book/matematicheskaya-obrabotka-informacii-437327 — ISBN 978-5-
534-04139-2. — TeKcCT : ANEKTPOHHBII.

2. Yeptkosa, E. A. Cratuctuka. ABTomaTtu3zanus o0paboTku uHGopManuu
: yueOHOoe mocobue s cpenHero mnpodeccuoHanbHOro oOpaszoBanus / E. A.
YepTkoBa. — 2-¢ W3JaHWE, WCIPABICHHOE W JIOTIOJHEHHOE. — MOCKBa :
UznarensctBo  Opaiir, 2019. - 195 ¢ - URL: https://biblio-
online.ru/bcode/437290 — ISBN 978-5-9916-9342-4. — TeKcCT : 3IIEKTPOHHBIH.

JlonoJTHUTe IbHbIE HCTOYHUKH
1. Januurep, B. A. Teopus BepossTHOCTEN U MaTeMaTH4ECKasi CTATUCTHKA C
npuMmeHeHneM mathcad :  y4eOHMK W TOPaKTHUKYM  JUIsI  CPEIHETrO
npodeccuoHanbHoro odpazoBanust / B. A. Jlamunrep, C. JI. CHUMOHXEHKOB,
b. C. 'amtokiioB. — 2-¢ u3JaHUE, WUCIPABICHHOE M JIOMOJHEHHOe. — MockBa :

UznarensctBo  Opaiir, 2019. - 145 c¢. - URL: https://biblio-
online.ru/bcode/437286 — ISBN 978-5-534-10081-5. — TekcT : 3eKTpOHHBIH
2. Matemartuka I TEIArOrMYSCKUX CICIHMAIBHOCTEH : YYeOHHK W

MPaKTUKYM JUJIs1 cpenHero npodeccuonanbHoro odpaszosanus / H. JI. Credanona,
B. U. CuerypoBa, H. B. Kouypenko, O. B. Xaputonosa ; moj oOmiel peaakiuei
H. JI. CredanoBoii. — Mocksa : U3parensctBo FOpaiit, 2019. — 218 c. — URL:
https://biblio-online.ru/bcode/434628 — ISBN 978-5-534-05028-8. — Tekcr

AIEKTPOHHBIM.

4 KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI
ANCHUIIJIMHbI

Kontpoibr M oOmeHka pe3ylbTaToOB OCBOEHUS Yy4€OHOW  JAMCIUIUIMHBI
OCYILIECTBIIETCS NPENOAaBaTeIeM B IIPOLECCE NPOBEACHUS IPAKTUYECKUX
3aHATHI, TECTUPOBAHMUS U BBIMIOJHEHHUS OOYYarONUMUCS WHIUBUIYaTbHBIX
3aJJaHUN, IPOEKTOB.

Pe3yabTaTsl 00yyeHus ®opMBbI M METO/AbI KOHTPOJIS ¥
(ocBOCHHBIC YMEHHUS1, YCBOCHHbIC 3HAHHA) OLICHKH Pe3YJIbTATOB 00y4eHHus!

YMmerh:

VYcTHbIit onpoc
[TpakTuyeckas pabora
KonTponbhas pabora

OCYIIECTBIISAITh ~ NOMCK M 0oTOOp  MH(popmanuu,
HE00XO0IMMOM ISl pelIeHus] KOHKPETHOH 3a/1auu;

Tect
OCYIIECTBIISITh ~ MepeBoA  MHPOpMAlMU C  s3bIKa, | YCTHOE BBICTYILJICHUE Ha
XapaKTEPHOTO I MPEIMETHOM o0macTu, Ha | IPaKTUYECKOM 3aHATHH
MaTeMaTUYECKUU S3BIK; Brimmonnenune MPAKTUYECKHUX
3aJaHui
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. | YcrHOE BBICTYILJICHUE Ha
noaduparh 3afgayd Uil peajM3alld  [TOCTaBJICHHON
. [IPAKTUYECKOM 3aHATUU
y4eOHOH 11eH;
Beimonnenue IIPAKTUYECKHUX
3alaHu I
. VYerHbli onpoc
ONpPEACIATh BHJ MaTEMaTHYECKONM MOJENH Ul PELICHUS
. i ITpakTuyeckas padora
[IPAKTUYECKOH 3a1auu;
ITogroroBka nokinana
Tect
UCIIOJIb30BaTh METOJI MaTeMaTU4YeCKOrO0 MOJEIUPOBAHUS | Y CTHBIN ONpoC
OpU  pelieHUM MpakTHYecKuX 3axad B cayvasx | [Ipakruueckas paGora
IIPUMEHEHHUS IPOCTEUIINX MaTEMAaTUYECKUX MOJEIIEH; CamocrosrenbHas paboTta
Tect
. | YcrHoe BBICTYIUICHHE Ha
UCIIOJIb30BaTh OCHOBHBIE METOJbl CTATUCTUYECKOU
IIPAKTUYECKOM 3aHATUU
00paboTkH AKCIIEPUMEHTAIbHBIX JAHHBIX u
) Brimonnenue PAKTHYECKUX
AHAJIN3UPOBATH MOJTY4YCHHbIE PE3YJIbTATHI, .
3aJaHui
3HaTh:
OCHOBHBIE CIOCOOBI mpenactaBieHuss wuH(popmamuu ¢ | [lomrotoBka w  ydactue B

HCIIOJIb30BAHUEM MATCMATUYCCKHUX CPCACTB,

IMPAKTUYICCKOM 3aHATHU

Bremoanenue MPAKTUYECKHUX
3aJlaHUN

OCHOBHBIC MAaT€MAaTHYECKHUE MOHITUSA U METOJbI PEIICHUs | Y CTHOE BBICTYILJICHUE Ha

0a30BBIX MaTeMaTHYECKUX 3a7a4, pacCMaTPUBAGMbIX B | MPAKTHYECKOM 3aHSATHUU

paMKax JUCLMIUINHBI; Bremoanenue MPAKTUYECKHUX
3aJaHui

9Talbl METOAA MATEMATUYCCKOTI'O MOACIIMPOBAHU A,

YcTHBIM onpoc
[TpakTuyeckas pabora
KonTponbhas padbota

Tect
chepnl IIPUMEHECHUA MPOCTEUIIINX 0a30BbIX | YCTHOE BBICTYILJICHUE Ha
MaTeMaTUYECKUX mMoaenei B COOTBETCTBYIOILLEH | MPAKTUYECKOM 3aHATUU

npodeccuoHanbHOM 00JaCcTH

BrinosiHeHNE MpaKTUYECKHUX
3aIaHUN

MaTeMaTHYeCKOMN CTaTUCTHUKH,
o0paboTke pe3yIbTaToB

KIaCCHYCCKHE MCETO/bI
HCIIOJIB3YCMbIC npu
SKCIICPUMCHTOB B II€AAroruke

VYerHbli onpoc
[TpakTnyeckas pabora
CamocrosTenbHas padboTa
Tect

5 METOAUYECKHUE PEKOMEHJAIIUA IO OPIAHU3ALIUN
CAMOCTOATEJBHOU PABOTHI OBYYAIOLIIUXCA

Memoouueckue pekomeHoayuu K Usy4eHuro memvl U3yueHue 0CHO8 pabomul

¢ MS Excel

[Ipuctynas x BbInojiHeHUIO paboThl 3amyctute Excel, Beimonnure Ilyck
-> Bce mporpammer -> Microsoft Office -> Microsoft Office Excel 2016.
[Tockonbky Excel sBnsercst nporpamMmoit, Bxosiel, kak 1 Word, B cocTaB makera
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Microsoft Office, untepdeiic 3TUX NPUTOKEHUI BO MHOTOM CXOX. [ TaBHOE MEHIO
TaKX€ TMPEACTABICHO B BUJAE BKIAJOK, Ha JIEHTE KOTOPBIX HAXOMSTCSA TCPYIIIbI
WHCTPYMEHTOB, MpeAHa3HAYEHHBIX JUIsi (OpMATHUpPOBaHUS siueeK U 00pabOTKH
JTAHHBIX.

DOnexkTpoHHasi TabJWIla COCTOUT U3 SYEEK, KOTOphble 00pa3yloT CTPOKU U
cToyiOnpl. Daiin 37IeKTPOHHOM Tabnuibl HaszbiBaeTcsa kHurou. [lo ymomuanuio
HOBBHIN (aiin Excel (kaura) muMeeT TpHW AJIEKTPOHHBIE TaOJIUIIBI — TPU JIUCTA (Tak
MPUHATO Ha3biBaTh paboune obmactu B Excel). [lepekmouaTscs MEXIy aHCTaMU
MOYHO C TIOMOIIIBIO SIPIBIKOB B HU>KHEH 4acTH OKHA.

Ctpoku o0pa3oBaHbl TOPU3OHTAIBHBIMU PSiIaMU STYEEK U MPOHYMEPOBAHBI
gucinamu (1, 2, 3...). MakcumalibHOE KOJIMYECTBO CTpOK B jmcte — 1 048 575.
Hymepanuio MOXHO BHAETh B 3arojioBKaXx CTPOK B JIEBOW dacTh okHa Excel.
Cronbupl o003HavaroTes naTuHckumu OykBamu (A, B, C, D, ... Z, AA, AB, AC,
AD ... AZ,BA, BB, BC, ..., BZ.... AAA, AAB, AAC u T.1.), KOTOpbIE HAXOATCS
B 3aroJIoBKax CTOJOILIOB MOJ JIEHTOM. MakcuMaiabHOE KOJWYECTBO CTOJOIOB B
mucte — 16 384.

B nayvasie BeinmosHeHust paboThl 00benuuuTe stueiiku Al u A2, BbIICIIUB 3TH
JIBe SYCHKM W HaXKaB MPABYIO KIABUIIY MBIIMIA BbIOpaTh 3akiaaky «Popmar
A4EeUKW», B 3aKiagke «BblpaBHMBaHHME» MOCTaBUTh TaJO4YKy HANpPOTHUB
«O0beuHeHne sueek», MO0 HakaB KHOMNKY Ha Jlente B 3aknaake «l JaBHas»-
«O0bEeIMHUTD U TIOMECTUTH B LIEHTPEY.

Jns siueek, ¢ Ha3zBaHuem «Bcero 3a 6 ner», «CpemHEroloBOM TOXOA»,
«MakcumanbHbli  A0X0A» W «MHUHUMAIBHBIA JOXOA» CHENaTh CIECAYIOIINE
olepaluu: BBIACIUTh A4YEUKH, BbIOpaTh «QPopMar sYEHKH», B 3aKIAJKe
«BpIpaBHUBaHWE» TOCTAaBUTh TaJlOYKy CHayajga HampoTHB «ABTOMOJI00p
HIUPUHBIY, a 3aTeM «llepeHOoCuTh 1o cioBam».

Memoouueckue pexomenoayuu k uzydenuro memwvl « Cozoanue madbauysl u
evinoanenue pacuemos ¢ MS Excely:

[Ipuctynas x BbimosHeHUI0 paboTsl 3anmycture Excel, Bemonnute Iyck ->
Bce mporpammel -> Microsoft Office -> Microsoft Office Excel 2016.

OTkpoiiTe BBIOJTHEHHYIO paHee paldoTy M mepeis Ha JMcT «Bwipydkay
BBE/IMTE JJAHHBIE COTIACHO MPEICTABICHHOM BBIILIE TAOJIHIIE.

Jlns BbIUMCIEHUSI JaHHBIX B crojbie «Bcero 3a 6 JeT» HCHOJIB3YyHTE
bynkuuo «CYMMpy. [Tpu noacuuteiBanuu 3Ha4eHHU B ctondue «Jlos B oOmein
BBIPYUYKE» HEOOXOJIMMO M3MEHHUTHh (POpMaT SUEHKH, JJIsi 3TOrO BO BCEM CTOJOLE
BBIJICJIUTH STYEHKU B KOTOPBIX OYJIyT HAXOJIUTCA JaHHbIEC, HAKAB MPaBYIO KIABUIILY
MBIIIM BBIOpaTh B MOSBUBIIEMCS MEHIO MYHKT «®DopmaT sueek» M INOCTaBUTh
Uucnosoit hopmat «IIporieHTHBIINY.

Jlanee nns NpaBWIIBHOTO TIOJCYETa pe3yibTara HEOOXOAMMO BBECTU
dbopmyny, KoTOpass OyIeT pacCUMTBIBaTh [OJII0 MyTeM JeneHus Mrorosoro
3HayeHus «Bcero 3a 6 1eT» KOHKPETHOro MarasmHa Ha OOUIYI0 CyMMY BBIPYYKH
BCEX MAra3uHOB.
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Jnia mosyueHusi AaHHbIX B cTonOne Panr ucnons3yercsa pynkuus «PAHI .

CornacHo npexacrasinennoi crnpaske B MS Office Excel Panr umcna — a3to
€ro BEeJIMYMHA OTHOCUTEIBHO APYyrux 3HaueHui B crucke. (Ecnum orcoprupoBaTh
CIIUCOK, TO paHr 4Yucia Oyner ero mno3uuuein.) T.e. PaHr mokaspiBaeT MecTO
KOHKPETHON sYeHKH Cpelld OCTalbHBIX sueek. Mcmonb3oBaHue (yHKIMH paHT
nojpaymMeBaer 1o  co0OHM  TOHATHE  paHKUpoBaHUE  (OIpejesieHue
NEPBOOYEPETHOCTH ).

Cunrakcuc

PAHI (4nc10;CCBIIIKA;TOPSIIOK)

Yucs10 — 9uciio, g KOTOPOTo OMPEIeTISeTCS PaHT.

CcbliIKa — MacCHB WIN CChUIKA HA CIUCOK uncell. HeuncnoBbie 3HaUYCHUS B
CCBUIKE HTHOPHUPYIOTCH.

Iopsinok — yKcio, onpeaeNsonee Cnocod ynopsaaoueHHs.

Ecnu 3Hauenue aprymeHTa «mopsanok» paBHO 0 WM OMYIIEHO, paHT YUCIa
onpenensercs B Microsoft Excel Tak, kak eciu Obl cChlIKa OblJIa CITHCKOM,
OTCOPTHPOBAHHBIM B MOpPsKe YObIBaHUS. Eciiy 3HaueHue apryMmeHTa «mopsjiok» —
a000€ 4uciio, KpoMe HyJssl, TO paHr uucia omnpeaensercs B Microsoft Excel Tak,
KaK €CJIM Obl CChUIKA ObLjIa CHUCKOM, OTCOPTHUPOBAHHBIM B MIOPSJIKE BO3pACTAHMUS.

3ameuanus

Oynkuuss PAHIT mpucBamBaer NOBTOPSIIOIIMMCS YHUCIAM  OJMHAKOBBIE
3HaueHus paHra. OgHAKO HaIWYWE TOBTOPSIOMIMXCS YHCENT BIUSCT HA pPaHTH
MOCJICTYIONTNX urces. Hampumep, eciu B CIUCKE MEITbIX YUCEN, OTCOPTUPOBAHHBIX
[0 BO3PACTaHUIO, JBAXAbI BCcTpedaeTcs uncio 10, umeromee panr S, uucio 11
OyZeT UMeTh paHr 7 (HU OJTHO U3 YUCEN He OyJIeT UMETh paHra 6).

Mosker moTpeOOBaThCS HCIOJB30BAHUE OMPEACICHUS paHra ¢ Y4eTOM
CBs3€l B y4eTHOM 3amucH. B mpeapiayiieM npuMepe ObLI B3ST NEPECMOTPEHHBIM
panr 5.5 ms yucna 10. s aToro ciaeayer 100aBUTh TONPABOYHBIN KOIDPHUITUCHT
K 3HaueHuio, Bo3Bpamaemomy ¢ynkiuen PAHI. [lanubiii mompaBo4YHbIN
KO3 UIIMEHT MOXKET MPUMEHITHCSA B 000MX CIIydasx: KOT/Ia paHT BBHIYUCIISETCS B
nopsiJike yObIBaHUs (apPTYMEHT «IIOPSI0K» UMEET HyJIEBOE 3HAUCHUE WII OMYIICH)
U B TIOPSIJIKE BO3pACTaHUS (3HAUCHHE apTyMEHTa «IOPSJIOK» HE PaBHO HYJIIO).

[TonpaBounskIit kKo duimeHT A1st cBa3aHHbIX panroB = [CUET(cepnka) + 1
— PAHI (uucno, ccouika, 0) — PAHI (uucio, ccpuika, 1)]/2.

Takum oOpazom, aIs TojcyYeTa 3HAYCHUN B HAIIEM 3aJaHUW, HWCIOJIB3YS
¢bynkuuro PAHI™ B Hauane HeoOXoauMo:

B KayeCcTBE 4YMCJAa BBECTH HMTOTOBOEC 3HAYCHHWE BCEro 3a 6 JIeT 1o
KOHKPETHOMY Mara3uHy;

B CChLJIKE BBECTH JHMANa30H SYEEK U3 UTOTOBOTO 3HAYCHUS BCETO 3a 6 JIET ¢
MEepBOIro Mara3vHa 1o nocjaeaHui T.e. nuamnason J3:J8.

NMOPSI0KHE 3aTOTHSICTCA.

Jist  Toro 4TOOBI MPUKPENHTh K  QopMysie TEKCT HEOO0XOIUMO
BOCIIOJIB30BATLCS OMEPATOpPOM &, TMOCIe KOTOPOTO B KaBBIUKAX <«» HAIMCATh
HY>KHBI HaM TEKCT.
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Takum oOpazom, popmyia OyneT umerts cienyromuii Bua: =PAHI(J3;J3:J9)
&« MecTo».

Jlns mosydeHust pe3ysibrata B cronodie « TeHaeHus 3a mocieanue 3 roaay
HE00X0IMMO BocIob30BaThes GyHKIMAMU «ECJIN» n «».

@dyukuusa ECJIM Bo3BpalllacT 0HO 3HAYCHUE, €CJIM 3aIaHHOE YCIOBUE TIPU
BelunciieHun npaet 3Hauenne MCTUHA, u npyroe 3nHauenme, ecnu JIOXD.
Oyukius ECJIN ucnonb3yetcs mpu NpoBepKe yCIOBUMA SISl 3HaYEHUN U GOpMYyII.

Cunrakcuc

ECJIM(s0r_BbIpakeHue;3HAYEHUE €CJI_WCTHHA, 3HAYCHUE CCITH_JI0OXKb)

Jlor_BbIpaxeHue — 1000€ 3HAYCHUE WM BBIPAXKEHUE, MPUHUMAIOIICE
3Hauenna UCTHUHA wunu JIOXD. Hanpumep, A10=100 — torudeckoe BbIpaXKeHUE;
ecnu 3HayeHue B sueiike A10 paBHo 100, 3TO BhIpakeHUE NMPUHUMAET 3HAYEHUE
NCTHUHA, a B nportuBHOM ciydae — 3HadeHue JIOXKb. DTOT aprymMeHT MOKer
HCIIOJI30BAaThCA B JIIDOOM OIepaTope CPpaBHEHHS.

3HaveHHe ecJM_MCTHMHA — 3HAuy€HHE, KOTOPOE BO3BPAILAETCS, €CIU
apryMeHT «Jor_ BblpaxkeHue» umeer 3HaueHue WCTUHA. Hampumep, ecnu
JAHHBIM ~ aprymMeHT — cTpoka «B mpenmenmax Omomkera», a  apryMeHt

«ior_Bbeipakenue» umeeT 3HaueHne MCTUHA, to ¢ynkuus ECJIN orobpasut
TekcT «B mpegemax Oromkeray. Ecim apryMeHT «iIOTr BBIpAXKEHHUE)» HMEET
3HaueHue WMCTHWHA, a aprymeHT «3Hauy€HHE €ClIM_WCTHHA» HE 3aJIaH,
Bo3Bpamaerca 3HadeHue 0 (Houb). UToOBI oOTOOpasuth cioBo MCTUHA,
HEOOXOOUMO HCIIOJIL30BaTh Jjormdyeckoe 3HadeHue WCTHUHA ngna  otoro
aprymeHTa. ApryMeHT «3Ha4€HHE €CJIU_HMCTHHA» MOXKET ObITh (POPMYJION.

3HayeHHe ecJM_JIO)Kb — 3HAUYECHHE, KOTOPOE BO3BpAILAETCH, €CIU
«gor_BeIpaxkenue» umeet 3Hauenune JIOXKD. Hanpumep, ecnu naHHBIN apryMeHT —
ctpoka «lIpeBbilieHne OrmKeTa», a apryMeHT <JIOT BBIPQKEHHE» HMEET
snauenue JIOXb, to dynkuus ECJIU orobpaszut Tekct «lIpeBbienne 01oKeTay.
Ecau aprymeHtr «ior BelpaxkeHue» wumeer 3HadueHue JIOXD, a apryment
«3HAUYEHUE ECIIU_JIOKb) ONYIIEH (T. €. rnocsue apryMeHrTa
«3HAYCHUE €CJIM_MCTUHA» OTCYTCTBYET TOYKA C 3amlsTOM), TO BO3BPAIIACTCS
norunueckoe 3HaueHue JIOXKDB. Eciu aprymMeHT «JIOT BBIPAXXEHHUE» HUMEET
3HaueHue JIOXD, a aprymeHT «3Haue€HHE eclH JIOXKb» IycT (T. €. TMocle
apryMeHTa «3HAY€HUE €CJIM MCTUHA» CTOUT TOYKa C 3alsTod, a 3a Heh —
3aKphIBaoIlas CKoOKa), TO Bo3Bpamiaercss 3HadeHue O (HONB). AprymeHT
«3HAYEHHUE E€CITU_JIOXKb» MOXKET ObITh (hOPMYJIIOM.

3ameuaHus

-B kadecTBe 3HAUYCHUW APryMEHTOB «3HAQYECHUE €CIIM_WUCTUHA» W
«3HAYEHHUE €CITU_JIOKBY» MOXHO JUIsl MOCTPOCHHSI O0Jiee CIOKHBIX IPOBEPOK
UCIOJIb30BaTh 10 64 BioxkeHHbIX Apyr B apyra ¢ynkuuit ECJIU. (ITpumenenue
BroxkeHHbIX pynkruit ECJIM nokazano B mpumepe 3.) UToOb! mpoBepuTh OO0JIBIIE
64 ycnoBuii, Bocnionb3yirech pynkiusmu [IPOCMOTP, BIIP v I'TIP.

- Ilocie  BbIUMCIEHUS  apryMEHTOB  «3HAUEHUE €CIM UCTUHA» U
«3HaueHue ecnu_Joxby», Gynkuus ECJIN Bo3BpaiaeT noiaydeHHOE 3HaYEHHE.
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- Ecnu ogun u3 aprymentoB ¢ynkuuu ECJIN aBnsercs, npu BBIOJHEHUU
byukiuun ECJIV BeIUUCIISIIOTCS BCE 3JIEMEHTHI MACCHUBA.

dyukuusa U Bosspamaet 3Hauenne MCTUHA, ecnu Bce apryMeHThl UMEIOT
snauenue UCTUHA; Bo3Bpaiaer 3Hauenue JIOXKb, ecnu xoTst Obl 0JIMH apryMEHT
nmeet 3HaueHue JIOXKb.

Cunrakcuc
H(noruveckoe 3naveHmel; jorudeckoe 3Ha4YeHUE?; ...)
Jlornyeckoe 3Hayenmel, joruyeckoe 3Hayenue2, .. — ot 1 go 255

IPOBEPSIEMBIX YCIOBUM, KOTOphIe MOTYT UMeTh 3HaueHue oo MCTUHA, mmbo
JIOXKb.

3ameuanus

- ApTYMEHTBl JOJDKHBI OBITh JIOTUYECKMMH 3HAYEHUSMH (TaKUMH, Kak
NCTHUHA wunu JIOXKb), maccuBaMu WM CChUIKAMU, COJAEPIKAIIUMH JIOTHUYECKUE
3HAYCHUS.

- Eciu aprymeHT, KOTOpBIN SIBIISETCS CCHUIKOW WMIIM MacCUBOM, COJEPIKUT
TEKCT WIW MyCThIE SYEHKU, TO TAKUE 3HAYEHUS UTHOPUPYIOTCS.

- Ecm yka3zaHHBIN MHTEpBAJI HE CONEPKUT

Takum o6pazom, popmysna OyaeM UMETh CISAYIOIIUNA BUI:

=ECJIM(M(F5=G5;G5=HY5);"nensmenno"; ECJIM(U(F5<G5;G5<HS5);"poct";
ECJIIN(U(F5>GS5;G5>HS);"camkenne";"ctaxoctuyHo")))

Memoouueckue pekomenoayuu k usyuenuio memvi «llocmpoenue ouazcpamm
6 MS Excel»:

JUisi mocTpoeHusi AuarpaMMbl BbIOEpUTE JaHHBIEC, MO KOTOPHIM OHa Oyner
IIOCTPOEHA, BBIJECINUTE AMANAa30H SA4EeK B KOJOHKE «Jlois» 3aTeM INepenauTe B

BKIIaNIKy «BcraBka» Ha jeHTe U BeiOepute Jnarpamma Kpyrosas
Cin ) H9- v KHural Excel - Microsoft Excel

-

[nasHaa Brraeka PazmeTka cTpaHmuel DoprynEl JaHHeie PeyeHzMpoEaHNE Brna

Jlnarpamma nocTpoeHa, sl IPUAAHUs TUarpaMMe HY)KHOTO BUJIa Ha)KMUTE
Ha JIFOOOW M3 CEKTOPOB JMAarpaMMbl NMPABOW KJIABUIIEH MBI U BHIOEPUTE MyHKT
«/lo6aBuTH IOAMUCH TAHHBIX)
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ITo Bcem naHHBIM pabOTHI MArasuHOB HOCTpoﬁTe JIAarpamMmy.
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Brinenure nuama3oH Bcex JIET.

AHaJOTMYHO TMOBTOPUTE JJIs H3MEHEHUs Ha3BaHus Psgl Ha Ha3BaHue
Mara3uHa, TOJBKO B JIAHHOM CJIy4ae HEOOXOJMMO W3MEHATh KaXKIbId psif
OTJEIbHO.
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KpuBblie npudbLIeid MarasuHoB

100% - L
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80% - I KHUKHbBIW ABOP
Zg: : B MbIC/b
e M HayKa
a0 L I 3HaHUe
30% - M KHUXKHBIA MUD
20% - B JOM KHUTK
10% -
0% T T T T T J

2012 2013 2014 2015 2016 2017

Memoouueckue pexomenoayuu Kk usyueHuio memi «Jlocuweckue ynkyuu 8
MS Excely:

[Ipu HanucaHUM 3arojI0OBKa UCMONb3yWTe onepaTop «&». JlaHHbIe B STUEHUKY
JOJKHBI OBITH 3alMCAaHbl C UCIIOJIb30BAHUEM (POPMYJIbI, T.€. HAUMHATHCA C 3HAKa
«=». Jlanee TEKCT BBOAMUTCS B KaBblUKaX «». M MCIONB3yeTcsl CChUIKAa Ha JPyrou
JIUCT TaOJUIIBI.

Takum 00pa3om, MmoyvyaeTcs B SUEHKE CIAEAYIOIIee 3HAUCHHE:

="Ortuer o0 pabote marazuna "&Ilpuosuip!B3&" 3a 3 roga"

Janubie 115 Tabnuubl OepyTes TaKKe U3 APYTUX JTUCTOB.

B urore crpoutcs nuarpamma «O0beMHast ¢ 00JIaCTAMI.

Memoouueckue pexomenoayuu x uzyuenuio meme «Peuenue
sepossmuocmuvix 3a0ay 6 MS Excely:

1. 3anyctuth nporpammy 1jisi paboThl ¢ AnnekTpoHHbIMU Tabmuiamu (ITyck-
[Tporpammer-Microsoft Office-Excel).

2. Coxpanuth (aitn B cBoem paboueM Kartajore Ha jgucke D
(DaitnCoxpaHuTh Kak...).

3. [lepeumenoBars «Jluctl» B «Pacder BeposTHOCTH» (MPaBOM KHOIKOM
MBIIIKY Ha sipJibiuke Jlucra 1, BeiOpaTh «IlepuMeHoBaThY).

4. YCTaHOBHUTH Kypcop MbIIIH B siueiiky Al u BBecTu TekcT «OO1Iee 4uciio
MCXOJIOB UCTIBITAHUS.

5. YcraHoBuTh Kypcop MblliM B sA4deiiky Bl wu  BBectm  Tekcr
«braronpusATCTBYIOIEE YUCIO UCXOA0B UCTIBITAHUSY.

6. YcranoBuTh Kypcop MblH B stueiiky C1 1 BBECTH TeKCT «BeposTHOCTBY.

7. Mpimbio BeigeuTh ssueiiku Al, B1, Cl1. I3 KOHTEKCTHOTO MEHIO BBI3BATh
«Dopmat sueexk» M NpUMEHUTH «IlepeHOCUTH MO ClI0BaM», BBIPABHUBAHUE IIO
Beptukaiu - «Ilo cepenune».

8. K  3aronmoBkam  TpPUMEHUTh  JKAPHOE  HayepTaHue  MpuUPTa,
OTLIEHTPUPOBATh MO TOPU3OHTANU. B syeiiky A2 Mbl OyaeM BBOJIUTH YHUCIIO,
COOTBETCTBYIOIEE OOIIEMY KOJIMYECTBY BCEX BO3MOXKHBIX MCXOJOB COOBITHS, a B
syeiiky B2 — KoJIM4ecTBO HMCXO0MOB, OJaronpUsATCTBYIOIIMX TMOSBIICHUIO
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MHTEpEeCyIolIero ucxoaa. s BeIYMCICHUS BEPOSTHOCTH HEOOXOAMMO B SUEHUKY
C2 BBectu (opmyny, KOTOpas, MO KJIACCUYECKOMY ONpPENIETICHUI0 BEPOATHOCTH,
OyZIeT MOJACYUTHIBATH M BBIBOJUTH B JaHHYIO SYEHKYy pe3yJbTaT AeJICHUS
OJIaronpuATCTBYIONIETO KOJIMYECTBA HCXOJIOB Ha oO0Iee KOIMYecTBO. Takum

obOpazom,
dbopmyia B
JaHHOM  sIUYEHKe
JIOJKHA OBITH
ceAyIomasi:
=B1/Al
Oo6patute
BHUMAaHHE, 4YTO
STYCUKH, B
KOTOPBIX
HaXOJIUTCS HE
MPOCTO TEKCT,
a HMEHHO

(bOpMYHa, II03BOJrIomass BBIBOAUTH JHUHAMHYCCKOC

.
L"E Microsoft Excel - Teopua eepoatHocTed.xls

b

S

@_1 Dain  [paska Bwg Beraska @opmar  Cepewc JanHeie  OxHo

Cnpaeka

: -8 x
:100% -EEAriaI - 10 v|xg|§|§-{hvﬁ\-a
c2 M A =B2/A2
A | B ] C D [ E [ Fro
Obuee Bnaronpuar
CTEYyHIEE
Yyucno BepoaTtHocTe -
HYHCNO =
HCXOoOoB
HCXOo4OoB
B 2| 0.333333333!

M 4 » M|\ Pecuer BeposT | ¢

loToso

1

—

Al

YHCIIO,

s4elKy, HAuYMHAETCS O0O0s3aTeIBbHO CO 3HAKa «=».
nporpaMma HMJICHTUPUIIMPYET TEKCT Kak (opmylny u OyIeT MNpOU3BOJIUTH

BBIYHCJICHU .

COAEPKUMOE B JAHHYIO
Tonpko B 3TOM ciy4dae

OOparute BHUMaHUE Ha TO, UTO B pe3yJibTare BBOAA (GopMyIbl B suelike C2
nosiBusoch 3Hauenue #JIEJI/0!, uro sBigerca pe3yapTaToMm TOro, uro B A2 u B2
ITOKA 3HAYEHUU HE COJIEPIKUTCS, & CIIETOBATEIBHO MPOUCXOINUT JICJIEHUE HA HOJb, O
YeM U MPENYNPEKAAET IPOrpamMmma.

9. Brequte B sueiikn A2 w B2 3Ha4eHMS, KOTOPBIE OMNPEICTSIOTCS W3
ycioBus cieayromen 3anaun: Urpanbaelii KyOuk Opocaercs oauH pa3. Kakosa
BEPOATHOCTH TOTO, YTO HA BEpXHEH IrpaHU BbINAJET YETHOE YHUCIO, Ooibliee 3-X?
Pemenune: OOmiee 4nciao MCXOJOB paBHO IIECTH, TaK KaK B UIPajbHOM KyOuke 6

rpaHen,

0JIaronpUATCTBYIONINE

COOTBCTCTBYIOIINX

onpeaeIeHHbIM
MOSABJICHUID HMHTEPECYIOIIEro

Hcxonbl,
COCTOSIT B

YUCJIaM.
COOBITHS,

BBINIQJICHUM HA BEpXHEHl TpaHW KyOuka smOO dYETBEpKH, JHOO MIECCTEPKH.
CrnenoBaTesbHO, YUCIIO OJaronmpUsITCTBYIOIIMX MCXOJA0B MCIBITAHUS PABHO JBYM.
Torna snekTpoHHas TabJuIla MPUMET BU/;
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10. Ecnmu u3MeHuTh 3HaueHus B siyeiikax A2 u B2, To u BepoOATHOCTH
aBTOMAaTHYEeCKHU M3MEHUTCS B siuelike C2, Tak Kak B HeW cojaepxutcs dhopmya,
JTAHHBIE KOTOPOM HE ABJISIOTCS KOHKPETHBIMU YUCIIAMHU, a CChUIAIOTCS HA 3HAYEHUS
JIPYTUX STYEEK.

11. YToOBI cOXpaHUTh JAaHHBIE PACUETOB BEPOSITHOCTEN NJis Ipyrux 6 3aaady,
OyJieM BBOAWTH MCXOJIHbIEC JaHHBIC 3aJa4d B CIICAYIOIIME CTPOKH TaOmuibl. Tak
Kak (opMyJia s MoACYeTa BEPOSTHOCTH COACPKUTCA B stueiike C2, CKomupyeM ee
Ha CIeQyIolre CTPOKU. JJist 3TOro JieBOil KHOMKON MBIIIKA HEOOXOAUMO HaXaTh
HAa HWXXHUW TIpaBbld Yroa S4YEeWKd U, YJAEpKUBas KHONKY, TSHYTh BHHU3 JI0
Tpedyemoil siueliku. @opmyna u3 syeiiku C2 aBTOMATUYECKU CKOMUPYETCS Ha
CJIEIyIONIUE CTPOKU, MpUYEM TaKuM oOpa3oM, UTO ajJipeca siueek, Mo 3HAYCHHSIM
KOTOPBIX OyAyT MPOU3BOAUTHCS BBIYUCICHUS, aBTOMATUYECKU MMOMEHSIOTCS, TaK
KaK Mbl UMEEM JIEJIO C OTHOCUTEIBHOU aJipecanueil.

Memoouueckue pexomenoayuu K u3zyuenuro mem «Pewenue 3aoau no
OCHOBHBIM hopmynam kombunamopuxu 6 MS Excely:

1. B panee co3ganHoM (aiine (Ipu BbIIOJHEHUHU 3a1aHus 1) mepeuMeHoBaTh
«JIuct 2» B «KoMOUHATOpHKaY.

2. Coueranusi. [IpousBonpHOE k-3I€MEHTHOE MOIMHOKECTBO JIaHHOTO
MHOKECTBAa M3 N 3JIEMEHTOB HAa3bIBaeTCs couyeTaHueM u3 N 3jeMeHTOB no k.
NOPSJIOK 3JIEMEHTOB B COYETAHWU HE cyllecTBeHEH. [IpuMep TunoBoil 3agaun Ha
COUETaHUA: UMEETCS 2 KPACHBIX U 5 5KEJNIThIX TIOJIBIIAHOB; OYKET COCTABJISIOT U3 3-
X IIBETKOB; CKOJIbKO pa3JIMYHbIX BapUaHTOB cocTaBieHMs Oykera? 31ech Oepercs
IIOJIMHOKECTBO U3 3-X 3JIEMEHTOB U3 MHOXKECTBA, COCTOSLIETO U3 7-MHU AJIEMEHTOB,
NOPSIOK COBEPIIEHHO HE BAYKEH.

3. Ywucno coueTtaHWd MOXXHO BBIYMCIUTH C TOMOINBIO  (YHKIHUU
UNCJIOKOMB(n;k), koTopast OTHOCUTCS] K MAaTEMAaTUYECKUM (PYHKITUSIM.

4. Ha COOTBETCTBYIOLIEM JIUCT€ BBEAUTE 3aroJiOBOK B suehky Al
(«Coueranusy).

5. B siueliky A2 BBenute TekcT «OO0I1ee YMCI0 AIEMEHTOBY, B sueiiky B2 —
«Hucno 351eMEHTOB TOAMHOKECTBA», B TUelKy C2 — «Uucno couetanniny.

6. OObenunute sueiiku Al, Bl wm Cl. Jlng »3Toro BBIACINTE
COOTBETCTBYIOIIME SYE€KM M BbIOepuTe NyHKT «DopmaTr syeexk» H3 MEHIO
«Dopmaty, MO0 U3 KOHTEKCTHOIO MEHIO. B OTKpBIBIIEMCS OKHE aKTUBUPYHTE
nyHKT «O0benunenue ssueex». Haxmure OK.

7. U3menute ¢opmar siMeeK C 3arojIOBKAMH COTJIACHO MPEABIIYIIEMY
3aJIaHUIO.

8. B sueiiky C3 BBeaute QOpMyIy Ui BBIYUCIECHUS COYETAHMIA:
=UNCJIKOMB(A3;B3) Jlannyto ¢hopMyiy BBl MOKETE BBECTU JABYMS CIIOCOOAMHU:
anb0 BPY4YHYIO, HaOpaB €€ C KJIaBHATyphl, JHOO C HMCIOJb30BAaHHUEM MacTepa
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byHKIMI, NUKTOrpaMMa MJii KOTOPOTO HaxOOUTCS B CTpoke (OpMyll OKHa
AJIEKTPOHHOM TaOJIUIIBI.

9. TloxcraBbTe 3HAUYEHUS, YKA3aHHBIC B MPHUMEPE BBIIIE, JJI BBIUUCICHUS
4yKuCia COUYECTaHUI.

10. Cxonupyiite nannyto popmyiy Ha 10 cTpok HUXKE.

11. Pa3memenus. Paznuunble  ynopsigoueHHble — k-nieMeHTHbIE
MOAMHOKECTBA MHOYKECTBA M3 N 3JIEMEHTOB HA3bIBAIOTCS Pa3MELICHUSIMU U3 N
aneMeHToB 1o k. Pa3memienusi oTiMuaroTcss Apyr OT Apyra ju0o0 3JIeMEHTaMH,
anbo ux mopsakamu cienoBaHus. [Ipumep THUNOBOW 3amauM Ha BBIUMCICHHE
pa3sMEIICHUN: B TPyNIle 5 AEBYLICK U 8 rOHOWEH. [ mpeacTaBuTebCcTBa 3TOU
rpynnsl Ha KoH(epeHIH BbIOMparoT 4 uejaoBeKa, KOTOPHIM IMPUCBAUBAIOTCA
HOMEpa JUId BBICTYIUICHHSI Ha JaHHOW KoH(pepeHIuu. CKOIBKO pa3IHYHBIX
BAPUAHTOB COCTAaBJICHUsI TaKOW TPYIIBl MOYKHO INOCTpouTh? B nanHOM 3amade
OyZeT MEHSTbCS KaK COCTaB MOJMHOXKECTBA, TaK U MOPSAOK 3JIEMEHTOB JIaHHOTO
noaMHoxecTBa. [loaromy npumensercs popmyna Juist BBIYUCIECHUS pa3MEILEHUH.

12. Boruucnenue pasmeniennii cpeactsamu MS Excel MoxHO peann3oBath C
npumeHenueM ¢yukuuu [IEPECT(n;k), rme n — 4ucio 371eMEHTOB HCXOIHOTO
MHO’KECTBA, a k — 41cii0 371eMEHTOB BEIOPAHHOTO [TOIMHOKECTBA.

13. Boigenute B jaucrte «KomOunaropuka» amanazoH sgeexk Al:C2.
Cxkonupyiite ux coaepxumoe B Oydep (indo coueranuem knaBuin Ctrl+C, mmbo
[IpaBka — KonupoBats).

14. YcranoBute KypcoB Mbliu B stueiiky E1. BeraBbre conepxumoe 0ydepa
(coueranue knaBuiu Ctrl+V wnu [IpaBka — BctaBuTs).

15. 3amenute Teker sueriku El Ha «pazMemenus», a Teker sueiku G2 — Ha
«Hucno pazMeLeHnn».

16. B sueitky G3 BBenuTe BbINICYKa3aHHYIO (DYHKIMIO JJI BBIYMCIICHUS
pa3MEILICHUMN.

17. Pemnte 3a1auy, yKa3aHHYIO KaK TUIIOBYIO B JAHHOM 3a/IaHUHU.

18. Cxonmpyiite dhopmyiny Ha 10 sueek BHU3.

19. IlepecranoBku. Pa3nuuHble yHOpSIOYCHHBIE MHOXKECTBA, KOTOPHIE
OTJMYAIOTCA JIUIIB MOPSIIKOM 3JIEMEHTOB, TO €CTh MOTYT OBITh MOJXYYEHBI U3 TOTO
K€ CaMOro MHOJKECTBA IIEPECTAHOBKOW MECTaMH »3JIEMEHTOB, HAa3bIBAIOTCSA
IIEPECTAHOBKAMH 3TOr0 MHOKecTBa. [IpuMep THUIIOBOHM 3ajauv HAa BBIYMCICHUE
MEPECTAHOBOK: CKOJIbKO CIMOCOOOB CYHIECTBYET JUIsl TOrO, YTOOBI pacCTaBUTh 3
Pa3IMYHBIX KHUT HAa KHUKHOW MOJIKe? BakeH mopsaoK, KOIUYECTBO IJIEMEHTOB
COXPAHSETCS, 3HAUNUT — [IEPECTAHOBKA. DTO YACTHBIN CIy4ail pa3MELICHUMN.

20. Berunciienne nepecTaHOBOK MOKHO BBIMOJIHUTH C UCIIOJIb30BAHUEM TOM
xe ¢ynkuuu [TEPECT(n;n). 3ametbTe, 4yTOo 00a mapaMerpa y JaHHOW (PyHKIUU B
JTAHHOM cily4ae OyIyT cChbUIaThCsl HA OJHY U Ty K€ SAYEUKY, TaK KaK KOJIMYECTBO
AJIIEMEHTOB COXPAHSETCS.

21. B saueiiky 11 BBenuTe TekcT «IlepecranoBKn», OOBEIUHUTE €€ C TUEHKOM
J1.

22. B sueitku 12 m J2 BBemute TekcT «Hucno snemMeHTOB» U «HHCIO
NIEPECTAHOBOK)», COOTBETCTBEHHO.
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23. OrdopmaTupyiTe TaHHBIC 3arOJIOBKH.

24. B sueliky J3 BBeauTe PopMyITy A BHIYUCICHUS IEPECTaHOBOK.
25. Pemute TUNOBYIO 3aj]a4y, YKa3aHHYIO BBIIIIE.

26. Cxonupyiite ¢hopmyny Ha 10 cTpok HIXKeE.

Memoouueckue pexomenoayuu xk uzyuenuro meme « Cmamucmudecxkas
oopabomka ungopmayuu 6 MS Excel»:

1. YToOBl HAWTH 3aKOH pacCHpEeAeNICHHs CIy4allHO BEJIMYWHBI, €CIU KaKOM-
anb0 TmapamMeTp He 3adaH (BEpOSTHOCTh OJHOTO U3 3HAYCHHH CIydallHOU
BEJIMYMHBI), HEOOXOIMMO BBECTH HMCXOJHbBIE JaHHBIE 33/Ja4d, a 3aT€M B SUCHKE,
COOTBETCTBYIOIIEH HEU3BECTHOMY 3HAUEHHWIO, BBeCTH (opmyidy, KoTopas
CYMMUPYET BCE U3BECTHBIE BEPOSITHOCTH U BBIYUTAET JAHHYIO CYMMY M3 €IMHULIBI.

2. Hanpumep, 3a1aHbl BEPOATHOCTU YETHIPEX U3 MATH BO3MOKHBIX 3HAUEHUM
cillydailHOM BenuuyuHbL. Torna HEW3BECTHOE 3HAuY€HUE BEPOSATHOCTH OyaeT
BBIYHCIICHO cienytonuM obpazom: =1-CYMM(B2:D2;F2)

3. [loctpouts nuarpamMmy st 3akoHa pacopenenenusa. g  3Toro
HEOOXOJMMO BBLACIUTh JMAIa30H SYEEK, JUIsI KOTOPbIX HEOOXOIMMO CO3]aTh
TarpaMMy, U BeIOpaTh MyHKT «/{narpammay u3 meHio «BcraBkay.
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